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(54) TEMPERATURE COMPENSATION TYPE SURFACE ELASTIC WAVE DEVICE 

(57)Abstract: 

PURPOSE: To control the frequency accurately by 
adhering another piezoelectric element on a surface 
acoustic wave element, providing a temperature detector 
on the device and varying an applied voltage to the 
piezoelectric element according to an output signal of 
the temperature detector so as to operate the device. 
CONSTITUTION: A back surface of a surface acoustic 
wave element 10 is adhered to a ground side electrode 
of a piezoelectric element 20 by an adhesives and a 
temperature detector 35 comprising a thermocouple is 
placed on the front surface of the element 20 in the 
vicinity of an interdigital electrode 11. The relation 
among temperature, applied voltage and resonance 
frequency is stored in a memory 38 of a control circuit 
37 comprising a microcomputer. When the detector 35 
detects a temperature of the element 10, the circuit 37 
reads out the applied voltage from the memory 38 an the 
voltage is applied to the element 20 from a power supply 
circuit. When the ambient temperature of the device 

rises, the circuit 37 applies the voltage suitable for the temperature to the element 20 similarly. 
Thus, a certain prescribed resonance frequency is always obtained even when the temperature 
is varied. 
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2, 51, 52, 53, 54) *Sfl£/jK $ nfctI5H4)Si^ (10, 50) 
fflfS^®#ti&^^^^g^^tfcii-^^g^tti^(35) 

(7)^Ri^^^5^^^f*^i-6ffi®^^(20) t, 
fiff IBffi « it * «EE £ E P 1)U -t £ mKE S£ (33) i , 

1-««IES:«!»+«M*Ell6(37)fct«ifca*»flt* 
*B»ttK? f '<'f 
[»*gt2 J S®5*ttS3B^(lO)^*S^T-*>^»* 

3i i E««)it*iifli»aaBJWt»^^^ *<> 

[»*S3] *ffi»tttt*^(50)*S7-f /U*"T**>S»t 

^smir^ ^ s/^^T?*>6it**ifa«^iaaMiiflt** 
BWttft^'M*, 

[0 0 0 1 ] 

[aH±^flJffl5>If ] DT (Interdigital T 

randucer) ffl^lg^, SMS&tt # #Jg^- , 

fciB^S*B#ttK^'<^*KBB"*-<5o 3Ef-f¥U< \*¥ 
[0 0 0 2 ] 

^n. mmm<D&M+. ? << ^ 

[0 0 0 3 ] Sffi5*tttt3R^<Ottfflfflft»*i, S#Wt;: 



(2) - 6 1 7 4 
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M¥2 - 3 0 12 10) 0 C<0*S-Ctt, Sffi5ltt 
lft*^«>ffi*|IE«-C*«ffi«««^«BK:T/w5 

*f«Rt^EEttSffi<^±B{wS i N£>IR«rot1\ -(OS i 

[0 0 0 4 ] L*>L**SP>»5S, 3El;iffifift?i]fflCQrt:«> 
lc> fa-ny^lcj; 0*B?M4tt*^teffl^*»JK 

JO <D~ — X^ttt^i, il2C^tJ: 

51c, «B»tt»*ffl^fc*«»i«LCrili»^j:*» 

h £-t*rSfc*>>fcf3, *®Ih1SS«:«^:LT1^3S«bK^L 
fc L < tt**fiK»C«rjC3E It^iili .tt^ W*.**H l 

«Eiig3-ctt, fn^mEEx-i^m^ac^^fb^^a ^ £ 

5(:|^j(:gILt, :o/^^rt^^^^t-K4(: 

[0 0 0 5] ^SBIaiaS^J: ?)ttffl-r*»a6»«r«l»-C* 
-5«*W**B»tta6^-f It, «ffi«H»»*« 
» (i^T. VCO (Voltage Controlled Oscilator) £ 
^9) ^fc5o £<B^'<>r*tt«B»ttR*«^fc*« 
»^R«<*#«S*ft&£> L C [HISS 5 C t J: «9 

»J«*^;j (WMBS 6 1 - 6 7 3 1 9 ) > I^SBIeISS j 
^ (4$Hf]Bg6 1- 1 6 1 0 0 6 ) Wj&S|Jll^£jiX-C^So iffl 
#^^S;««nSStw*3Jt5> A F C (Automatic Frequency 
Control) ^sUcjo^T, Httft#8«J^a<Ott»fCiij!(E 
^7^faSr»*t6^il-J:5, VC 0<o»SHft» 

KMSKttaSHKftMHttE&F E T (Field Effect 
Transistor)*^ UXWiBL. KWfS^i: t UCVCO 

[0 0 0 6 ] C^b^iiffffl^^'T^tt, -t^fiEffl^K 
40 » s »l 0 0MH z ^6tGH z WCrfTlt, 

^i/^^^I^n^i^C^ot^^o c<^J:5iSW 
ttt^fc«)*B»tti6ffl^»»fcttttffl Lfc< ^ > ? 
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[0 0 0 7] L*>U M«»Jffll?g*S« (^T. TCX 
O (Temperature Controlled Crys-tal Osci lator) k V N 

Jit, «aftWtt«>3 v ho— yuSrtfoTt^4« rixfix 
*BB»ttK«:fflv^fc*«»S:tt<OLClHllSi:*--5^^ 

^H^^ltl^ (4#WBS6 0-38904) Q CcD/U 

^ hAs*»«*^a««r«-e*n-e^oi»«»j: 9 t 

0>#< £ t> 2 Ofgco t-mS*fiS K!i 7 hSrfi-*- 

[0 0 0 8] EE«»»liBf3e©H»*-e»ff"t--5 
EE&mvfZZ k lUot, Stt, tKCu i£rt*}s<3*ft3® 

T9 k LTSK^Cffl^IA/C^^ixT 

itL^iiL w <o m m n -r s t ^ a* * ^ -c $> ft ax k t> , je 

miry 5 y ^*<£>f£ffl£iiff ^/<-f ^OfW»^*i]ffl-r* 
6 («f!H1¥ 1 - 1 1 4 0 2) , : ^*fi(HlSS-C*iEE«7' 

H»tttt*-ffcBBUT, ZV>± ?f£K.mT#7-zL3L-? 
[0 0 0 9] 

[»M^(B»Lct 5 ir-T^^J^] ±a!Ufc^^ag6 1 - 
6 7 3 1 9 ^«Rt> # #BBB3 61-161006 
fiiia«*Jxfc«H»tt«**«:«lf^fcVCOTPtt, #M 
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iLV^I^fcofCo *fctt*^)TCXOl©*i» 
Sit::* 9* L , CRtfR^SfcK****^*^ 

*«>««cw**H4 <h *<Dja«tt4Wt ks-* $ ax* hih 

&frfooft 0 ±a?Lfc#HflB3 6 0 - 3 8 9 0 4»4**Rfc: 
l5«c$^xfc^Sffi«^^ft»^^S§(4*^&3S^$'J^ 

<OVCOift**5c tt-J: 9 , 

[001 1 ] 

11, 1 2#*j«Sjft,fcXB»ttR* J ?- 1 0 k. z<nm 

ffi^ttse*^ 1 o<^ tut- stasia was 3 5 t, 
mmw&mm+i o<Ditwiz#mzti&mwmi 1, 1 

c co^m^T- 2 o fcs/E^fn^Di-^m^iHisg 3 3 t > s 

5«/ES:ftiJ«9-r6ft'Jffli[HlK 3 7 t Srd^/t t^-C*>5o 
C^*ffi»ttift*-T- 1 0 k LTIt IDTS«t-, S 

EM^SESR^ l 0 (47Kf B . ^ > ^/uB&U 

mmmt-tZo £tcz<ni£mm+2 0 t uit 

Jx^ 0 

[0012] 

[ftffl] SI l 1 ( a ) (C^-f J: 9 tc, Etit- 2 0 fl¥ 

2 2^|«L^Stollt^bix$o ill (b) 
ic^-t-J: 9 cc^Elit- 2 0 i;t^^5)^^^]^ p 

50 (DJZmXfalzfcjj&girtZz klztj:Z> 0 E*Nw. Eli 1 
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(c) {Z^-TX o IC, JEmiR^2 0(cJn«#J:!9 fc'hS 

nfciE^i-^*f^(cf*t>'5o -£><t #®<12 1 <DMX-t* 
Hill (b) RXfi (c ) fdio^X, ' QtLm*^Mtt<DEEm 

m+z^-To *B»tttt**^#«H*»ti\ mmmm 

««tB«^*Ui-*«a««clSJS Lfc«fiE*:«JBElK(cJ: 
«9EP*DLT, *B»tttt*-?-KJS*fc U< ttKASrft* 

it, &M®m$k&mmztiz>o *fc«- 

6o 

[0013] 

[IMS Ml »fw*»WOjfl6«SrlftM-*-S 0 *J8Wfid 
^!8te«K:«6ixSfc^TW;**i\, 
<»Mi>iiSOl2(:^tJ:9(:, 

10 (4. fzXtfa 5 mm, J::^l Omm, 0 . 5 

mm£)Eia:5»y f ^^MM^Ellf irt^o Iff 
tlO J4*jSSO (110) U CoOStc^ 

* h y y^y^mcx B-tix-eaxi o ^ m<^^ ^ti^ 

^ifilll, 1 2 **<7>KAtSl 3, 14*K*t 
SCirJcJ: 0f^»*^* o :o»|j:8 5MHz^ 
fiJ^ftftSrWU B3i:^tJ:5ft*l8»tt^ El 4 fc 

2&ft|»^** J: 3^aC{fc-r4, 
[0014] ^ ^SffiWttjfiHI^ 1 0 OUfB^fridtt* 
fctl^l 1 0 mm, «t:jfj5 0mm, KSftO, 2 mm^O 

^i(S«Eti : i L 2 OfiPZT (f ^8^^3>8 

*^W®±(*:*C-^^ffiJftf+ftfaffi2 1 , 2 2^Elt6 
4x6 (H 2 <DiM:ISrffiB*«*l«) o HJ«tt»IB*»ib<C-5 
t£#3J 2 3 fc J: ^ , Sffi^ft*^ 1 0 <D*B* s flE«* 

•7-2 o^t^ifefaij^mfiE 2 i Ktgapsjx*,, iiiiii 

£B§§3 5j&SR«SiX*. 

[0015] sffisitiffiiR^ i o <D&mmm n, 12 

X Q , t/':E^i L 2 0(^)^112 1 a, 2 2al:H 
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S4££B££ 3 5 lei* — *t£> y-K»2 8, 2 9 dS-fcJX-tMx 
*g^£ti<5 0 1> - KJ**s«l«Sixfcffi**^W-#*ffi» 
t£i£S?T-f3T /u ^ 3 0 e^«ffi{cSif+tt biioo A 

ffcMfCtt, 7^;fS^3 0^^®(Cl5tt/ci£b^3 1 fC 

Elf+2 0<BtfB*s£«*3ix*o 
[0 0 16] c (OJ: 5 Jc«j«Sixfc«B#ttJ6^-f * 

2 o— <oenjp«EE4a^.Tay«L^o fc*5* W»D«JE& 
K;tTi^6Pfl, **1I*«fc:lKB UfiSSr — Sl- 

it? f£o/c 0 ^40, y-K»2 4, 2 5^t24a, 2 5 
a (d** h y — ZT-r7<i 1^3 2 SrSMKU y~K«2 
6, 27^t26a, 2 7 a {CHJ£ £ ^fb U T L 

ffi«*-T-«C*ffi*H3*U*V^llB-CT^9-f 1^3 2 <£ 9 
ffift»J& s #*J8 5MH z -8 6MH z £>« # £ £ OfSK "C 
»3I 11, 12 fdEPflP IT, ^85. 

5 1MHz<0*HlflKft*»fc, ft^tElif-^fP 
ao«ffi«:5 OVfclt^U ra»KLTtt8 5. 5 0MH 
z o*tgjaft3£S^#fc„ JEKJEfc*^— <DSi»D«ffi«: 1 
0 0 VlCif^L, H^tC LT#) 8 5. 4 9 5MHz^ 

[0 0 17] «PT, tIia«^)«aS*2 5t, 4 0°C, 

7 5°C{C|ig7^^^, *ix-Pixoit«*f*"rflE**-T-— <o 
EP^OSEESr 0 V7^b 5 0 V, 10 0V, 2 0 OVC^fl: 

2 5tW7 5t^^g*(tt 
<o#»H&»j&sc;ixl;:»fc^fco ^m<0 

[0 0 18] ^tc, ±lE:SB#f4ft7*'^*^#Jgffii£ 

Sfc&Ot:, 25t, 30°C, 4 0t, 5 0tSr>'7 5t 

^6^s Eiii 1 2 o— coEPflnm/ESr — Stcraofco S 

}mziEm>m+\zw,i£&ftii)u j £'riz > urn* otcitr 

•^7 3 2 J: t) JSffiJS^**} 8 5 MH z ~ 8 6 MH z oO 

tolt, M85. 5iMHz«)*iMft4:»t. 

-C?a*«: 2 SrtC-klf , [^il:Lt^8 5. 5 5MHz 
^M^i£&£'f#/c:o (^tcrUg^ 3 O c C(c±tf, 

5 6MH z<B#«Hft**»fc. fc(£«S 
^4 0 c C(C±tf, IrI»{cLTW8 5. 5 6 MHzW*i 

8 5. 5 5MH z 0#S«ttlSSrt#^o 3E«C«aS* 7 5 
< ttw±lf, |SJ»i:LXfi8 5. 5 2MHz«ra« 

50 lift 3 0 < C4f-^jSJ-Lfe2 8:ftj»S:JS< J: 3 
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(E]5g 3 3 i:i 9 5 0 V, 100V, 2 0 0VW300 

WttttSR-T-^M*: Ot, 2 5°C, 30t, 4 0°C, 5 
0°C&t>*7 5*CcD 5i§9 (3 0 0 Vli30°C ( 4 0°CR 

*<J4 0X:& f-^lc Lfc 2 J: itcJEfb"*- 

[0019] 06 tC^Stb5>fflS^S3*D«ffit*fi^jfi 

ttfiL -jft»tf*<DBB«4:y * U 3 8 lwiB«<**fco 

^W^-t-^r^6o >^ey 3 8 tC^-^SrfSlftS^^: 
y-Ki2 8, 2 9^ 2 8 3, 2 9 aCA/D 

S»«r-fe^^/u h>-j? 3 6 SrSMJtU 
-:?36<£)tfj^$:>^y3 8 S:rtiK-r6*"J»Iel8S 3 7 fc 
BMftU 3E(CfB»IslB3 7<Offl*&*JSEHI«S3 3(c«a 

[ 0 0 2 0] W;ttf* K 3 9 {C<t 9 /M^t^ 

7f40 6t;i^£4x£B«£f5lSLfc>*-y 3 8^681*0 
mJ3E 10 0 VSrHfcB U mn\E)& 3 3^bl 00 V<7>m 
E^Eifi L 2 0 fcfp^Di-^o ^^K«?fiS^_t 
^oX2 2ti:/^xil ra«Jw»J«iHJS8 3 TliEilt- 
2 01:2 0 o vcnmfc&tVlw-t&o :ix(a 

fbU-Ct,**C-SO*HH»[* (j»8 5. 51MHz) 

[ 0 0 2 1 ] «Ktt©JK#«rtt<-rfc»^, ii^C(7)ffl 

4 0*tg*U ^<0±rt»ib&«*t<OSx-/u KSE4 2 *:« 
ftSlS Lfc 0 CoDt#, ifEx'^ *£>y - KM 2 4 
-2 9^y-/u KtE4 0 COWMJL&M LT^-^f 

x(7)i/-;u Kxa*art>*<o*«»tt*sjcffcLtt 

[0 0 2 2 ] <^J£W 2 >BI 7 ic^i" J: 9 (C, ;oWt 

7(c*3^x, (§3 1 tm-n^nm-m^^^^'to c 

oW"C«Sffi5*f4ft*^- 5 0 <o»dc^Hft w 1 t g# 
60 BP*>* SBBH^JfiSR^S 0f4, fcT^5mm. J: w 
tt5mm, J¥£#J0. 2mmOE9IJ^yf ^A*^ 

te^EEm^s<h-r^>o otemm&v (110) as 



(5) «H»¥6 ~ 6 1 7 4 
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^1 0 / £ m<D^>r >*@<fc 7 ^ >RBIW£:*r-*-5T/u * =. * 
M.frCof£Z> -*tOjES^<0«^^ai5 1 , 5 2^(>'5 
3, 5 4 SrKtf* ^ t \z£ 9 ^S!Sn^, Coo^^/U^ 

5*14 ffi*^ 5 0 <OlPBtwl4 Hlfi« 1 t l*J CElIt- 2 0 
*s3tm« 1 :(Dit5 0«l 

S51, 5 2 (C(4— *t<7) y — K«S 6 4 , 6 5^, SSI 
S5 3, 5 4 (Cf4 — *f^y — K»6 6 , 6 7RWil 

Mi tmmtcT/u*i-Mfc3 0 (Dmmic&tttf btiz>o 

[0 0 2 3 ] r <D X 1 \zM&$tl1t*tW9H&itL7'<<{ * 

9Cf;t 0 ID <t 9 7 << fc?¥fte.<Dtp'bm&$k&fI.W>mi L 
^^epiDWEOiiJiDt £ fcKist^iSMWKMc* U woo 

[0024] * fcusw 1 1 mmiz±td.mmwttim j T '< 
<< *<D&mmmm$: o°c> 2 5°c, 3 o°c, 4ot, 5 

-^{Cf^o /c 0 liiCJ: 9 0 10 fc^S^SlS*^ 2* 
*^^t#fc 0 r«5Hl 0^^Six*BB«*W«i[aK3 7 
(crtKSixS^^y 3 8(cfElg$^, SHfi«li:lRl»^ 

[0 0 2 5 ] ^m^J 1 tm«Jc±EK»Srffofc*ffi» 
ttS-r'W ^S:&«a!SOv'— KttE4 0 t /u KJK 4 
2<hlcJ:9S;^tL. :ottit»«l tlflfll^Kikt 
ilftigLfTofci: l^i:tt*ds»6^fe 0 9 

mmw&fe'f'<<< 7s<n*s—tv Kist ; t«)7^/^«tt 

[0 0 2 6 ] 

«a« tb <o ffl * (1 * ( C £ X X i b s T * B » tt & 9R 
-r^ifeft^^^c tic J: IH#/j:«ifC, ^^^B?* 

^t*s-e#5 0 aB»tt«fi*-f-<o«a«Jcwt-6iE«*'7- 

n,-6 G »(clEtt*^»4*^PP*D«ffi(cj£:ur-t^^ffi^ 
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0, 

[El 5] t^ftffiWtttt^-f ^<o*K«tt»ASJE«* 
-r^cO^ptiPSGEtc J: «9 WISE Six *ttR4r^-t"Ho 

[El 6] *<D*tmW1£ltL*'<4 xto&Mmfcmwmm. 
file J: 9 aEflS'fSttKSr^rB. 
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